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Value-in-Use andMobile Technologies
A General Approach for Value-in-Use Measurement and a
Specific Application Based on Smartphone Usage
With the increasing number of usage-based offerings, such as smartphone apps,
consumers’ usage processes are becoming increasingly relevant for scientific research.
Thus, the concept of value-in-use is of particular importance. The paper presents a method
for analyzing usage processes and capturing value-in-use. Based on a study of smartphone
usage, the approach developed shows that valid value dimensions can be identified which
characterize value-in-use. The proposed method proves to be a promising approach
for value-in-use conceptualization.
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1 Introduction
Service offerings that support people’s
daily lives including various processes
and everyday situations are becoming
increasingly widespread. Technological
innovations are particularly common
in this area (e.g., Ambient intelligence
technologies, ISTAG 1999; Mobile com-
puting, Müller-Veerse 1999; Ubiquitous
computing, Weiser 1991). For example,
mobile applications (apps) on smart-
phones can help to improve people’s daily
routines, such as driving to work or
making appointments. A theoretical ap-
proach that addresses this development
is the service-dominant logic (S-D logic,
Vargo and Lusch 2004). Its central idea
is that it is not tangible goods per se
but rather their use that lays the foun-
dation for economic exchange and con-
tributes to value creation – e.g., a more
efficient route guidance by using a nav-
igation app. With the increasing recog-
nition of this perspective, the concept
of value-in-use (ViU) is becoming more
important for understanding customers’1
needs. Accordingly, value for the cus-
tomer does not result from the exchange
of goods (point of sale) in terms of value-
in-exchange (ViE) but rather from the
usage process of an offering (point of
use,2 Weiber et al. 2011, p. 114). Thus,
value creation becomes an ongoing pro-
cess, which emphasizes customers’ ex-
periences as well as their ability to ex-
tract value from the usage of products
and other resources (ViU) (Grönroos
and Voima 2013, p. 135). Consequently,
we raise the following central questions:
How can customers’ usage processes be
analyzed? How can the resulting value be
captured? By which aspects can this value
be described?
Although the growing relevance of ViU
in relation to ViE can be illustrated by
several examples in practice (e.g., mobile
apps, music-streaming services, car shar-
ing), it is still in an early stage in scien-
tific research (Ostrom et al. 2010, p. 26).
There has been an increase in empiri-
cal studies based on the theoretical as-
sumptions of the S-D logic (e.g., Barru-
tia and Gilsanz 2013; Lemke et al. 2011;
Moeller et al. 2013). However, the ma-
jority of articles is theoretical. Mainly
conceptual studies discuss central aspects
of the S-D logic, such as the constitu-
tion and integration of resources (e.g.,
Arnould et al. 2006; Kleinaltenkamp et al.
2012), the understanding of the role of
value (e.g., Ng and Smith 2012; Woodruff
and Flint 2006), and the processes of
value (co)creation (e.g., Grönroos 2008;
Rihova et al. 2013).
Despite the vast number of articles no
concrete method exists for capturing us-
age processes and conceptualizing ViU
which could be considered as universally
valid. According to Grönroos and Voima
(2013, p. 142), ViU is created by the cus-
tomer. The provider plays a passive role,
1To facilitate reading, we make no distinction between female and male terms. Subsequently, we use the male pronoun.
2We are aware that the term “point of use” does not perfectly reflect usage processes and that process/period of use would be the more correct
choice. However, for the terminological comparison with “point of sale,” we follow the notation in Weiber et al. (2011, p. 114).
Business & Information Systems Engineering 6|2014 349
BISE – RESEARCH PAPER
as the customer only interacts with re-
sources obtained from the provider, such
as during the usage of a tablet PC. In
this case, value emerges, for example,
from the fact that customers are satisfy-
ing their need for information or possibly
impressing their friends and colleagues.
Heinonen et al. (2010) even refer to a
“customer-dominant logic” which places
further emphasis on the active role of the
customer in the process of ViU creation.
In line with this notion, Grönroos and
Voima (2013, p. 147) and Heinonen et
al. (2010, p. 545) call for new methods to
analyze ViU.
The present paper answers this call by
proposing a method to analyze ViU and
empirically testing this method in the
specific context of smartphone usage. To
this end, we apply Kelly’s (1955) reper-
tory grid method (RGM), which helps to
capture the structure and content of sub-
jective, complex perceptions. We make
the following four contributions:
1. By further developing the RGM, we
create an approach for analyzing usage
processes.
2. When applying the method to the
context of smartphone usage, we cap-
ture the resultant value for the cus-
tomer in terms of value dimensions,
which allow for the content-based
specification of ViU.
3. On the basis of the qualitative re-
sults, we translate the identified value
dimensions into specific indicators.
4. In a quantitative study, we empirically
test and validate the findings derived
from the application of the adapted
RGM and the resultant ViU scale.
After reviewing the theoretical back-
ground, we present the RGM in general
and discuss the method’s adaptation for
the purposes of this study. The follow-
ing empirical part of the paper is divided
into two studies: The “Qualitative Ap-
plication of the Adapted Method” sec-
tion presents an example of the method’s
execution in the context of smartphone
usage. Additionally, we identify relevant
value dimensions in this context to de-
velop content-related aspects of the ViU
concept. In the “Quantitative Validation”
section, we develop a measuring instru-
ment to validate the findings from the
qualitative study by means of a large-
scale survey. The article concludes with
a critical discussion of the results and
recommendations for further research.
2 Theoretical Background
2.1 Service-Dominant Logic and
Value-in-Use
Over the past decade, there has been
a shift of attention in marketing from
goods-centered to service-centered ap-
proaches focusing on reciprocal relation-
ships between the firm and the customer
in terms of S-D logic (Vargo and Lusch
2004). According to this logic, service is a
process and, as such, distinguished from
a goods-dominant logic, which considers
goods and services an outcome. A cen-
tral component of such a process is not
the exchange of tangible goods but rather
the exchange of specialized competences
in the form of knowledge and skills. For
example, mobile devices, such as smart-
phones or tablet PCs, offer the possibil-
ity to keep in contact with other people
or manage important documents. There-
fore, the meaning of physical goods does
not lie so much in owning them, as in
using the service they provide – in this
case, the ability to keep in contact or
manage documents. For this service to be
delivered, customers must learn how to
use the offerings according to their needs
(Vargo and Lusch 2004, pp. 9–11). Thus,
customers are not passive participants in
the usage process but are actively involved
in the value creation process by integrat-
ing their knowledge and skills (Vargo and
Lusch 2004, p. 11). Consequently, service
is acquired by using an offering, which
can lead to value for the customer, the
so-called ViU.
This notion of value has challenged the
prevailing ViE view. In contrast to the
ViU concept, ViE describes value that
is embedded in goods and determined
by the producer (Vargo and Lusch 2004,
p. 7). Goods and services are produced
by the provider and are exchanged for
money (monetary exchange value). Al-
though ViU is more difficult to observe
and measure than ViE, it is a more impor-
tant concept both theoretically and man-
agerially (Grönroos 2008, p. 304). The-
oretically, ViE only exists if ViU can be
created. For example, if customers do not
expect to derive any use from a good,
there will be no ViE for them. From the
customer point of view ViE thus indi-
rectly reflects expected ViU. In the long
run, low or no ViU means low or no ViE
(Grönroos 2008, pp. 303–304).
2.2 Conceptualization of Value
According to the S-D logic, value refers
to the meaning a customer attaches to
a product in a specific usage situation
(Woodruff and Flint 2006, p. 185). Vargo
and Lusch (2004, p. 9) view products
as the distribution mechanism for ser-
vices or the provision of satisfaction for
higher-order needs (e.g., self-fulfillment,
esteem). Their assumption is based on
the means-end theory (Gutman 1982)
which is used to understand value within
value research (e.g., Woodruff 1997). Ac-
cording to this theory, customers pre-
fer offerings that help them reach desir-
able goals. In the means-end approach, a
broad view is taken on the value concept.
The foundation for this is provided by
Kelly’s (1955) personal construct theory.
Kelly argues that individuals perceive and
evaluate the world (e.g., other people,
events, things) on the basis of similarity–
dissimilarity dimensions, so-called “per-
sonal constructs” (Fransella and Bannis-
ter 1977, p. 5). On the basis of such an
evaluation, the customer adopts a way of
thinking that is related to superior needs
(Gutman 1982, p. 66). This relation is ex-
plained by the theory of construct im-
plications (Hinkle 1965). In an extension
of the personal construct theory, Hinkle
(1965, p. 12) illustrates that the more su-
perordinate personal constructs are, the
more meaningful they are and the more
likely they are to resist change, as opposed
to constructs functioning at a lower level.
Such superordinate constructs hence rep-
resent needs, based on which individuals
construe their personal world.
With means-end theory and personal
construct theory, a link between offerings
(means) and underlying needs (ends) is
established. However, it remains unex-
plored which needs precisely exist. Value
research offers different value models
that analyze customer needs on a more
concrete level. Several approaches can
be found that attempt to holistically
conceptualize value (for a literature re-
view, see Sanchez-Fernandez and Iniesta-
Bonillo 2007). Both one-dimensional
(e.g., Zeithaml 1988) and multidimen-
sional (e.g., Sheth et al. 1991; Sweeney
and Soutar 2001) value models exist. Ac-
cording to Zeithaml (1988, p. 14), one-
dimensional approaches view value as
the customer’s overall assessment of the
utility of a product based on the per-
ception of what is received and what is
given by the customer. While these one-
dimensional models refer to a trade-off
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Table 1 Multidimensional value models
Value Dimensions Description Sources
Economic Value (efficiency and excellence,
functional value, price and performance,
extrinsic and systemic value)
Relates to the fulfillment of a functional,
utilitarian, or physical purpose. Focusses on
rational, cognitive, and task-related aspects.
Hartman (1967); Holbrook (1996); Sheth et al.
(1991); Sweeney and Soutar (2001)
Social Value (status and esteem) Refers to an image that is congruent with
the norms of the customer’s social
environment as well as with the image the
customer wants to represent externally.
Holbrook (1996); Sheth et al. (1991); Sweeney
and Soutar (2001)
Hedonic Value (play and aesthetics,
emotional value, intrinsic value)
Is related to different affective states,
positive as well as negative. Includes aspects
such as experience and entertainment.
Hartman (1967); Holbrook (1996); Sheth et al.
(1991); Sweeney and Soutar (2001)
Altruistic Value (ethics and spirituality) Pertains to the passive appreciation of
others. Encompasses virtuous and moral
aspects.
Holbrook (1996)
Epistemic Value Refers to the desire for knowledge,
motivated by intellectual curiosity or
novelty seeking.
Sheth et al. (1991)
Conditional Value Is related to the contingency of a market
choice on the context/specific situation.
Sheth et al. (1991)
between benefits and sacrifices, multidi-
mensional models conceptualize value as
a set of dimensions that offer a holistic
presentation of a complex phenomenon
(Sanchez-Fernandez and Iniesta-Bonillo
2007, p. 431). Based on the preceding dis-
cussion on value within the S-D logic, the
present article adopts an understanding
of value as a multidimensional model. In
contrast to one-dimensional approaches,
multidimensional models are not based
merely on the cognitive and economic
assessment of the utility of a product
but also consider behavioral components
(Sanchez-Fernandez and Iniesta-Bonillo
2007, p. 442).
There are different research streams
pertaining to multidimensional value
models. The main research streams can
be summarized as follows. The the-
ory of consumption value (Sheth et al.
1991) is based on the assumptions that
(1) a customer’s market choice is a
function of multiple value dimensions,
(2) these dimensions make different con-
tributions depending on the choice sit-
uation, and (3) the dimensions are in-
dependent (Sheth et al. 1991, pp. 159–
160). Sheth et al. (1991, p. 160) differen-
tiate “functional”, “social”, “emotional”,
“epistemic”, and “conditional” value. Sev-
eral studies build on this established the-
ory. For example, Sweeney and Soutar
(2001) use the dimensions to develop the
PERVAL model (perceived value model).
With the components “emotional”, “so-
cial”, and “functional” (price and perfor-
mance) value, the authors generalize the
original operationalization of the dimen-
sions introduced by Sheth et al. (1991)
(Sweeney and Soutar 2001, p. 208). Other
studies have adapted Sheth et al.’s model
(1991) to various study contexts in an
attempt to create a more general scale
for consumption value (e.g., Pura 2005;
Wang et al. 2004).
Another research stream is based on
Holbrook’s (1996) value typology. Com-
pared with the theory of consumption
value, this typology rather focuses on
experience-based value creation by con-
sidering values that become prominent
during the consumption experience. The
four global value types of “economic”
(efficiency and excellence), “social” (sta-
tus and esteem), “hedonic” (play and
aesthetics), and “altruistic” (ethics and
spirituality) value cover the majority of
the dimensions present in other value
models (Table 1). Holbrook’s (1996) ap-
proach is partly built on the research ac-
tivities regarding axiology theory (Hart-
man 1967), which differentiates “extrin-
sic”, “intrinsic”, and “systemic” value. Ta-
ble 1 summarizes the value dimensions of
each research stream on the basis of their
common content.
When considering the conceptualiza-
tion of value based on multidimen-
sional models it becomes evident that the
process-related dimension – the foun-
dation of ViU – is often neglected.
There is no clear distinction between
the points in time of the value assess-
ment (point of sale vs. point of use). Un-
like the other value models, Holbrook’s
(1996) value typology considers a us-
age situation. However, the complexity of
the value dimensions hampers the op-
erationalization of certain components
(Sanchez-Fernandez and Iniesta-Bonillo
2007, p. 442). Thus, it remains unclear
whether the dimensions of the discussed
approaches are also suitable for the con-
sideration of usage. In addition, the value
dimensions of the models were mainly
developed by the researchers themselves,
and value was considered primarily in
relation to a specific object or to char-
acteristics of an offering, rendering the
customer only a passive evaluator. In the
S-D logic, however, customers are not
passive recipients of value but rather ac-
tive participants of value creation. Here,
customers are not conceptualized as co-
producers participating in the develop-
ment of products and services, such as
in the new generation of smartphones.
Rather, value is created by the customers’
integration of offerings into their per-
sonal processes, e.g., by using the smart-
phone to achieve certain goals (Ng and
Smith 2012, pp. 224–225). With regard
to our research questions, the multi-
dimensional understanding of value is
therefore transferred to customers’ us-
age processes. It is assumed that the
needs evolving within these processes are
crucial to customers’ value assessment.
For the empirical investigation in the
present study, we use a methodology to
capture ViU that is able to overcome
the identified limitations of previous
value models.
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Fig. 1 The RGM procedure
3 Development of a Methodology
for Capturing Value-in-Use
3.1 Method Selection
To adequately conceptualize ViU, we
examined several research methods in
terms of their applicability to our under-
lying questions. An appropriate method-
ology should first be able to reveal cus-
tomers’ processes. Second, it should iden-
tify the needs that are relevant to cus-
tomers during the usage process. Due to
its affinity to customers and their expe-
riences during the interaction with of-
ferings, certain insights can be expected
from extant user research. Thus, we ex-
amined methods from this field in greater
detail. User research provides a consis-
tent, rapid, controlled, and thorough ap-
proach to investigating the user perspec-
tive (Goodman et al. 2012, p. 36). One
area of user research comprises tech-
niques such eye-tracking, log file analy-
sis, task analyses as well as diary-studies.
These methods all focus primarily on ob-
servations and provide information on
users’ activities or on how and when
products and services are being used.
Often a central objective of these stud-
ies is the implementation of specific
features rather than discovering user-
specific needs. For example, the target
under investigation are typically specific
characteristics of offerings, such as the
speed or color of a website (e.g., Fang
et al. 2012; Lee and Chen 2011). A second
area of user research methods applies cer-
tain scales to operationalize users’ expe-
riences (e.g., Laugwitz et al. 2008). Meth-
ods in both areas are suitable for analyz-
ing models, testing hypotheses, or devel-
oping segmentation. However, they fall
short when a model’s components and
hypotheses need to be identified, as is the
case in the present article. Another disad-
vantage of the first area of user research
for our context is the focus on imple-
menting single features. Consequently,
we do not draw on either of the two
described areas of user research in our
subsequent investigation.
Focus groups and individual interviews
such as qualitative in-depth interviews
represent a third area of user research
methods. These methods facilitate the
identification of more complex behav-
ioral patterns, such as customers’ emo-
tions or needs (Kuß and Eisend 2010,
p. 132; Morgen and Krueger 1993, p. 17).
Because ViU is a relatively new phe-
nomenon, an exploratory approach with
regard to these methods is most appro-
priate for our research objective. How-
ever, there are three substantial disadvan-
tages of both focus groups and in-depth
interviews. First, both methods are prone
to biases caused by the group modera-
tor, other participants, or the interviewer
during execution. Second, the results of
focus groups and in-depth interviews can
be distorted by the subjective influence of
the researcher on the interpretation of us-
age behavior (Corbin and Strauss 2008,
p. 303; Goodman et al. 2012, p. 60; Mor-
gan 1996, p. 140). A third disadvantage of
these two methods is related to the com-
plexity of the findings that inhibit a com-
parison between them (Kuß and Eisend
2010, p. 133).
To overcome the disadvantages of
the discussed methods, the RGM (Kelly
1955) is most suitable. The RGM rep-
resents a concrete implementation of
the personal construct theory mentioned
previously and has already been applied
in the area of user research (e.g., Hassen-
zahl and Wessler 2000). After providing a
detailed description of this method’s pro-
cedure, we discuss the applicability of the
method to our central research questions.
Figure 1 illustrates the individual steps of
the procedure.
Kelly (1955) developed the RGM for
analyzing an individual’s personal con-
struct system (Fransella and Bannister
1977, p. 5). As a first step, elements
are collected for a given area of in-
vestigation (e.g., the automobile mar-
ket). The elements comprise, for exam-
ple, different people, events, and ob-
jects, for which personal constructs need
to be identified. These elements (e.g.,
automobile brands) are either prede-
fined or are determined by the respon-
dent. As a second step, three randomly
drawn elements (e.g., BMW, Mercedes,
Opel) are presented to the respondent.
As a third step, personal constructs are
identified through a triadic compari-
son of these elements. Respondents are
asked to distinguish two similar elements
from a third, dissimilar element. As a
fourth step, the criterion of differenti-
ation is identified, and this defines the
construct. In this indirect way, respon-
dents can reveal constructs that they
may not have been aware of prior to
the interview. According to the tech-
nique of the triadic comparison, each
evoked construct is bipolar. The simi-
larity between two elements is termed
the “construct pole”, and the opposite of
this pole is termed the “contrast pole”
(e.g., “expensive” for BMW and Mer-
cedes vs. “cheaper” for Opel). The sec-
ond through fourth steps are repeated
until no new constructs can be identi-
fied (Jankowicz 2004, p. 280). The per-
sonal constructs can then be used for fur-
ther investigation (e.g., Bauer and Huber
2008, p. 967). Furthermore, by means of
the so-called laddering method (Bannis-
ter and Mair 1968) superordinate con-
structs can be determined (Reynolds and
Gutman 1984, pp. 158–159). This ap-
proach represents the methodological re-
alization of the theory of construct im-
plications (Hinkle 1965), which is, as we
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demonstrated previously, a further devel-
opment of the personal construct theory
and the theoretical link with the means-
end theory. In this approach, respondents
are asked to describe the reason for the
relevance of an identified construct in
more detail.
Compared to the other discussed
methods, the RGM is a suitable choice
with regard to our underlying research
questions. The method offers both an ex-
ploratory research design and a struc-
tured procedure based on clearly defined
steps. This standardized procedure al-
lows for a comparison of results. Fur-
thermore, the indirect questioning tech-
nique facilitates the depiction of uncon-
scious dimensions and provides a win-
dow into respondents’ subjective reali-
ties. Moreover, the questioning technique
ensures that constructs are developed
by the respondents themselves, which
largely eliminates the potential for in-
terviewer bias. In this way, the identi-
fied personal constructs represent aspects
that are of the highest relevance to the
test participants in terms of their lan-
guage and content. Consequently, with
the RGM, the three main disadvantages
of focus groups and in-depth interviews
are eliminated. Another significant argu-
ment for using the RGM is the afore-
mentioned theoretical and methodolog-
ical relationship to the means-end the-
ory which is of importance for un-
derstanding value (e.g., Woodruff 1997,
p. 142).
3.2 Adaptation of the Repertory Grid
Method
The RGM has been applied to several
research areas, such as consumer re-
search in marketing (e.g., Heine 2009)
and to user research (e.g., Hassenzahl and
Wessler 2000). In both cases, different
products or services are respectively used
as elements for the triadic comparison
technique. However, this to some extent
conflicts with the present theoretical ba-
sis as well as with our central research
questions, which focus on customers’ us-
age processes as the basis of investiga-
tion. The methodological approach of
the RGM, however, has numerous ad-
vantages over the other discussed meth-
ods. To adequately conceptualize ViU, we
therefore propose an adaptation of the
method (Table 2). For our purposes, the
basis of investigation is no longer formed
by object-related elements; instead, and
in accordance with ViU, process-related
Table 2 RGM: classical vs. adapted approach
Classical, Object-Related RGM Adapted, Process-Related RGM
Theoretical foundation Goods-dominant logic S-D logic
Research objective ViE ViU
Input (elements) Objects Usage processes
Output (constructs) Product attributes Value aspects
elements are taken as a basis, i.e., cus-
tomers’ usage processes. To account for
this key difference, we also adapt the sec-
ond step of the RGM. In the triadic com-
parison, these process-related elements
are therefore differentiated from one an-
other with regard to usage and perceived
value. The identified constructs represent
aspects that become relevant to the user
during usage and thus contribute to the
constitution of ViU. The process-related
adaptation allows for a methodological
implementation of the fundamental as-
sumptions of the S-D logic. With the shift
from objects to usage processes, there is
also a shift from provider to customer.
According to Grönroos and Voima (2013,
p. 141), value is created by the customer
within the so-called “customer sphere”, in
which the provider can be engaged. By
applying the adapted RGM – referred to
as “pRGM” (= process-related RGM) in
the following – the subsequent analysis
shows how, in terms of the personal con-
struct theory, customers construe value
during their usage processes.
4 Empirical Analysis
4.1 Smartphones as a Research Context
We selected smartphones as the re-
search context for the empirical anal-
ysis. Smartphones are mobile devices
that are characterized by a vast number
of computer-based features, including,
for example, Internet access, location-
based services (e.g., check-in to loca-
tions with Swarm), and the opportu-
nity to download and use third-party
apps (Daurer et al. 2012, n. p.). Com-
pared with laptops or tablet PCs, smart-
phones show a higher mobility (Yun
et al. 2012, p. 123). Mobility is to be
understood here as portability. Because
of its size and weight the smartphone
is easier to permanently carry around
than laptops and tablet PCs. This sug-
gests diverse opportunities for usability
and distribution. Such advantages are
reflected in the sales figures of smart-
phones as opposed to tablet PCs or lap-
tops (22 Mio. vs. 4 and 6 Mio. in 2012
(BITKOM 2013a, 2013b; gfu 2013)).
Smartphones play an increasingly impor-
tant role in the mobile phone market.
In Germany, smartphones currently ac-
count for more than 95% of the mo-
bile phone market (BITKOM 2013a). The
proliferation of smartphones illustrates
the strong demand for them and their
importance in people’s lives. This re-
flects the notion that smartphones sup-
port people’s daily routines, such as
driving to work (through navigation
or mapping services) or communicat-
ing with other people (e.g., chatting,
phoning). In this way, the smartphone
is increasingly becoming integrated into
people’s everyday lives and can further
support these routines. This characteris-
tic makes the smartphone an appropri-
ate research context in the present ar-
ticle. First, a variety of usage processes
are covered; second, by using smart-
phones, customers are engaged in an ac-
tive role. For example, by using their
own knowledge and skills and regard-
less of the provider, customers can in-
dependently determine how to best use
their smartphone (e.g., listen to music,
use notes) in any given situation (e.g.,
playing sports, going shopping). In do-
ing so, the users can pursue different
goals, such as entertainment, more effi-
cient organization of daily routines, and
so on. In this way, value creation is not
only an outcome of the provider’s contri-
bution but also, and arguably more im-
portantly, an artifact of the customer’s
own engagement – that is, the customer
creates value by pursuing and achieving
certain desirable goals through the ad-
equate integration of skills and knowl-
edge into the usage process (Vargo and
Lusch 2004, p. 11; Kleinaltenkamp 2013,
pp. 4–5). Consequently, the smartphone
can be viewed as a platform on the ba-
sis of which customers can benefit within
various contexts.
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4.2 Qualitative Application of the
Adapted Method
4.2.1 Sample and Execution of the
Qualitative Study
The qualitative analysis is based on a
sample of 20 smartphone users living in
Germany. Prior studies have shown age-
and gender-specific differences regarding
usage behavior of technologies. There-
fore, we chose participants with varying
backgrounds (e.g., age, gender, occupa-
tion) to ensure a reasonable variance in
the data. For example, compared to men
and younger people, women and older
people are more strongly influenced by
subjective norms when using new tech-
nologies (Morris and Venkatesh 2000,
p. 392; Venkatesh et al. 2000, p. 50).
By considering these diverse perspectives
within our sample, we can counteract the
disadvantages of a classical convenience
sample (e.g., poor-quality data, lack of
intellectual credibility) (Marshall 1996,
p. 523). Furthermore, we consider re-
spondents’ experience with the research
context to ensure their basic competence
as informants, thus increasing the qual-
ity of the data (Marshall 1996, p. 523).
The literature does not provide any mini-
mum threshold recommendations for ex-
perience duration. An average value of
24.5 months of smartphone usage, with
the shortest duration being 2 months, in-
dicates that all participants should pos-
sess sufficient competence. In addition, a
self-assessment of the respondents on a
five-point scale (1 = “I have no knowl-
edge” and 5 = “I have very good knowl-
edge”) served as an indicator of com-
petence. No respondents reported hav-
ing no knowledge, and approximately
half the respondents had either good or
very good knowledge (M = 3.7). In total,
9 male and 11 female participants were
interviewed, and ages ranged from 23
to 62 years. The sample includes students,
doctoral candidates, employees, and ex-
ecutives from different industries (infor-
mation technology, engineering, educa-
tion, marketing, human resources, and
medical care). In order to adequately
respond to the test persons, interviews
were conducted personally (by phone or
face-to-face). They lasted 45 minutes on
average.
The interviews were executed accord-
ing to the procedure of the classical
RGM. First, elements were determined
for the triadic comparison. Jankowicz
(2004, p. 42) recommends identifying
5–12 elements. Because the conditions
should be kept simple for testing the
applicability of the pRGM, respondents
were asked to name five smartphone pro-
cesses each. For processes to be selected,
they had to create a personal value in the
respondent’s life. Moreover, we pointed
out that the focal interest of the study are
general smartphone usage processes that
support respondents’ daily lives, rather
than concrete apps. To remember pro-
cesses as realistically as possible, the re-
spondents were asked to take a look at
their smartphone display. After deter-
mining the elements, three of these us-
age processes were randomly selected and
presented to the respondents. Respon-
dents were asked to compare the pre-
sented processes and classify them into
two similar processes and one dissimi-
lar process with regard to usage and per-
ceived value. On the basis of this tri-
adic comparison, the constructs (i.e., the
important aspects of smartphone usage)
were revealed – in the following referred
to as “value aspects”. If respondents had
difficulty perceiving a clear value as-
pect, the laddering technique was ap-
plied. By means of this additional ques-
tioning (e.g., “Why and how do you con-
duct this process?”, “Why is this activity
important to you?”), all uncertainty with
regard to the delineation of differences or
similarities could be eliminated. To create
the contrast poles, respondents were then
asked to indicate what they believed to be
the opposite of the value aspect they had
just listed. Triadic comparisons contin-
ued until the respondents could identify
no further value aspects.
4.2.2 Data Analysis and Results of the
Qualitative Study
We analyzed the data in two main steps.
According to Lemke et al. (2011, p. 852),
in the first step value aspects that ap-
peared in more than one interview were
standardized. The transcriptions were ex-
amined by two researchers to identify
such repetitions and define standard-
ized value aspect names. For example, 17
respondents reported interactions with
other people as a value aspect of smart-
phone usage by mentioning construct
poles such as “usage with others” or
“other people integrated” and contrast
poles such as “usage alone” and “no other
people integrated”. These value aspects
were allocated to the name “interaction
with other people”. This procedure en-
abled us to reduce the 139 value aspects
originally elicited across the 20 interviews
to 40 standardized value aspects.
In the second step, value aspects
were categorized into smartphone value
dimensions based on their common
meaning. In line with Jankowicz (2004,
pp. 155–163) and Lemke et al. (2011,
p. 856), the 40 standardized value as-
pects were written on separate cards, in-
cluding construct and contrast poles as
well as an illustrative quotation from the
data. These cards were categorized by
the two authors of the present article,
who had collected the data, as well as
by a third independent researcher. Cate-
gories were inductively formed, named,
and defined. By comparing the identi-
fied categories, we computed an inter-
coder reliability index of 58 % show-
ing the proportion of the consistently al-
located value aspects to a category. Be-
cause intercoder reliability was moder-
ate, the three researchers discussed the
categorizations, unified the allocations,
and presented the results to a fourth in-
dependent researcher in the form of a
list of categories, including their defini-
tions and the construct cards. This re-
searcher allocated the cards to the cate-
gories. A total of 36 correct allocations
resulted in an intercoder reliability in-
dex of 90 %, thus reaching the bench-
mark of 90 % agreement (Jankowicz
2004, p. 161). As after the first categoriza-
tion, we discussed again the allocated cat-
egories and adjusted them accordingly.
The results of this categorization appear
in Table 3. In all cases, categories con-
sist of a combination of value aspects of
both types of interviews (face-to-face and
by phone).
The smartphone value dimensions
show similarities with dimensions of ex-
isting value concepts. However, they also
reveal new aspects that have not yet
been discussed in value research. This
is demonstrated in Table 4, in which
the obtained findings are compared with
the value dimensions of the established
models discussed previously.
A comparison with existing value re-
search shows that, apart from “altruistic
value”, the global values of Holbrook’s
(1996) value typology are also relevant
in smartphone usage. Further intersec-
tions occurred with Sheth et al. (1991)
“conditional”, “functional”, and “epis-
temic” values. “Epistemic value”, which
describes the need for knowledge, can
be clearly assigned to the value dimen-
sion “need for information/knowledge
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Table 3 Value dimensions of the smartphone usage
Value Dimensions (Categories) Value Aspects (Standardized)
Convenience
The user appreciates a comfortable and carefree
usage as well as a convenient handling
• Cognitive effort
• Duration and speed of usage
• Temporal effort
• Level of activity
Flexibility/independence
The user wants to be as unrestricted, flexible, and
independent of location, Internet, and other devices
as possible during usage
• Unrestricted usage
• Network independence
• Internet independence
• Location independence
• GPS independence
• Network with other devices
Hedonic value
The user wants to have fun, enjoy entertainment,
and relax from stress
• Entertainment
• Fun
• Receiving stimuli
• Relaxation
• Emotional usage
Need for information/knowledge enhancement
The user wants to be consistently informed, he or she
wants to enhance knowledge, be up to date, and
know what is happening around him or her
• Need for information
• Creation of information
• Knowledge enhancement
Personal self-fulfillment
The user wants to unfold and pursue personal
interest and own hobbies
• Expressing creativity
• Pursue personal interests
• Hold on to personal things
• Self-reference
Productivity
The user wants to better organize and arrange his or
her daily routines and pursues clear goals and plans
• Decision support
• Keep important data
• Organizing/structuring
• Goal orientation/goal pursuing
• Functional usage
• Time management/to-dos
Professionalism/need for achievement
The user wants to act dutifully and strives for
achievement and professionalism by meeting his
obligations
• Professional usage
• Meet obligations
Self-expression
The user wants to be perceived and seen by others;
the user wants to show others what he or she is like
and satisfy the need to communicate
• To present oneself
• Communicate important information
• Express oneself
• Be present in public
Social value
The user appreciates interaction with social contacts;
the user wants to maintain relationships, keep in
contact with friends and family, and communicate
with them
• Establish contact with others
• Social usage
• Exchange information with others
• Interact with other persons
• Keep in contact with others
• Be close to other people
enhancement”. The other two dimen-
sions, however, are only partially trans-
ferable. While “conditional value” relates
to situational factors, such as location
or time, the “flexibility/independence”
dimension also considers usage with-
out restriction to certain devices, tech-
nical requirements, or the like. In ad-
dition, “functional value” can depict
only a part (functional usage) of the
“productivity” dimension. This dimen-
sion also refers to new aspects, such as
organizing or pursuing plans, and is
more consistent with Holbrook’s (1996)
“efficiency” value dimension (eco-
nomic value).
In addition to these new aspects, there
are also completely new dimensions. For
example, “social value” can be distin-
guished from previous findings. While in
the present study this dimension refers
to interaction with other people, “so-
cial value” according to Holbrook (1996),
Sheth et al. (1991), and Sweeney and
Soutar (2001) relates to personal status
or appreciation by others. These aspects
are better represented by the dimen-
sion “self-expression”, which delineates
the public reputation of the user. Fur-
thermore, the “personal self-fulfillment”
dimension does not appear in the ex-
tant value research. This dimension in-
cludes value aspects such as expressing
creativity or pursuing personal interests.
These aspects foster the self-fulfillment
of smartphone users by enabling them
to pursue hobbies. Furthermore memo-
ries, such as taking pictures and editing
them or taking notes of special thoughts,
contribute to the personal value. The
“professionalism/need for achievement”
dimension is also new. Obligations in
users’ lives are paramount in this di-
mension. By meeting obligations, users
can maintain their professionalism, espe-
cially in their working life. They strive
for achievement and professionalism and
want to avoid discomfort resulting from
a lack of punctuality or forgetting im-
portant business agreements. The new
aspects and dimensions are character-
ized by their inherent closeness to the
user, which contrasts with the focus
on the importance of products in ex-
isting value studies. The findings show
that on the one hand there are sim-
ilarities with established value dimen-
sions, but on the other hand that mod-
els which focus on assessing value be-
fore usage (Sheth et al. 1991; Sweeney
and Soutar 2001) are too narrow and
cannot be transferred to usage processes
without limitations. Thus, the applica-
tion of the pRGM can provide a reli-
able method to identify established, gen-
eral value dimensions. Furthermore, our
findings indicate that previous studies
have neglected aspects relevant for usage
or even complete dimensions and that
they consequently are not sufficient for
capturing ViU.
By aggregating the concrete value as-
pects to more abstract value dimen-
sions, we can determine the dimen-
sions of ViU in the context of smart-
phone usage, which in turn allows for
the specification of the content of this
concept. These dimensions provide the
basis for the second empirical study
of this paper. Our goal in this study
is to validate the qualitative and ex-
ploratory findings by means of a quan-
titative and confirmatory study with an
appropriate sample. Because the focus
of this study is the validation of the
method and not necessarily the sub-
stantial review of all value dimensions,
the study focuses on the dimensions
that were identified from the most fre-
quently mentioned usage processes. Ac-
cordingly, the study is based on the
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Table 4 Summary of the results compared with previous value research
Value Dimensions Previous Research Sources
Convenience Economic value (efficiency) Holbrook (1996)
Flexibility/independence Conditional value Sheth et al. (1991)
Hedonic value Emotional value, hedonic
value (Play)
Holbrook (1996); Sheth
et al. (1991); Sweeney and
Soutar (2001)
Need for information/
knowledge enhancement
Epistemic value Sheth et al. (1991)
Personal self-fulfillment –
Productivity Functional value, economic
value (efficiency)
Holbrook (1996); Sheth
et al. (1991)
Professionalism/need for
achievement
–
Self-expression Social value (status, esteem) Holbrook (1996); Sheth
et al. (1991); Sweeney and
Soutar (2001)
Social value –
communication-related usage processes
of chat, phone calls, SMS, and emails (39
of the 100 mentioned processes within
the pRGM). In addition, we consid-
ered communicating through social net-
works, due to the great significance that
other studies have identified for this
process (e.g., eMarketer 2014). Conse-
quently, the six value dimensions that
form the basis of the empirical study are
“convenience”, “hedonic value”, “social
value”, “productivity”, “self-expression”,
and “need for information/knowledge
enhancement”.
4.3 Quantitative Validation
4.3.1 Sample and Execution of the
Quantitative Study
In cooperation with a German mobile
network operator, we gained access to
807 smartphone users to conduct an on-
line survey of the usage of communica-
tion services with the smartphone. The
survey was conducted during the period
of December 2012–January 2013 in Ger-
many. The age distribution ranged from
15 to 65 years. The sample contained
46 % female and 54 % male respon-
dents. Most respondents stated interme-
diate school leaving certificates (32 %) as
their highest education, followed by ad-
vanced school leaving certificates (22 %)
and university degrees (21 %).
Respondents were presented with a
ViU scale for evaluating the communi-
cation services. The scale consisted of
the six aforementioned value dimen-
sions, assessed on a Likert scale with
two reflective items each. Each item
was briefly described and was assessed
by indicating agreement on a five-point
scale (1 = “strongly disagree”; 5 =
“strongly agree”). The generation of the
measurement scale items was based on
an inductive-deductive approach. Both
transcriptions of the qualitative data and
the content of the discussed correspond-
ing components of the general value con-
cepts (e.g., Holbrook 1996; Sheth et al.
1991) served as a starting point for for-
mulating the indicators. The deductive
data were adapted to the particular con-
text of the present study. Content validity
is indicated by the consideration of ex-
isting dimensions as well as by a pretest
(five written and 15 web-based tests) that
confirmed the comprehensibility of all
items, so we included all items in the
main study.
4.3.2 Data Analysis and Results of the
Quantitative Study
To validate the proposed multidimen-
sionality of ViU in the context of smart-
phone usage, we examined the items
as part of a confirmatory factor anal-
ysis using the statistical software SPSS
AMOS. We chose the confirmatory ap-
proach because this allowed to test both
the number of factors, which were log-
ically and theoretically predefined, and
the assignment of the empirical indi-
cators. Furthermore, this approach al-
lows the researcher to evaluate the mea-
surement model more precisely (Hinkin
1995, p. 977). After indicating the com-
munication services they use, respon-
dents rated these on the ViU scale.
The majority of respondents indicated
that they use more than one service.
Thus, they randomly evaluated two of
the specified communication services.
The data set was therefore restruc-
tured in such a way that an analysis
of all individual ratings was possible.
The reason for this was that our inter-
est lies in the validation of the value
dimensions for the entire communica-
tion area rather than in the possible
differences between single communica-
tion services. In addition, the evalua-
tions of the communication services do
not differ significantly from each other
(χ2 = 23.4, p > 0.05). After restructur-
ing the data set and excluding respon-
dents due to invalid answers, we were able
to include 1427 individual evaluations
in the analysis.
The assessment of model fit, reliabil-
ity, and convergent and discriminant va-
lidity was based on Hair et al.’s (2010)
recommended thresholds. The confirma-
tory factor analysis with all 1427 individ-
ual ratings demonstrated a satisfactory fit
to the data (χ2 = 153, RMSEA = 0.045,
RMR = 0.03, SRMR = 0.02; GFI = 0.98,
AGFI = 0.96, CFI = 0.99, NFI = 0.99).
Both the inferential statistical and de-
scriptive quality criteria are met. In addi-
tion, all items show reasonably high fac-
tor loadings with their respective value
dimension and meet the required min-
imum values for all reliability measures
(indicator reliability > 0.4, composite re-
liability > 0.7). Convergent validity was
also supported. Composite reliabilities of
all dimensions are higher than the av-
erage variance extracted (AVE) values,
which were well above 0.5 in all cases.
These values also indicate internal consis-
tency of the model. Discriminant validity
was only partially fulfilled. The AVE value
of the value dimensions “social value”,
“productivity”, and “need for informa-
tion/knowledge enhancement” did not
exceed the squared correlation with an-
other variable (Fornell and Larcker 1981,
pp. 45–46). This limited discriminant va-
lidity can be explained by the focus of
this study on social relationships which
are typically associated with communica-
tion. The items of these three value di-
mensions, which were originally identi-
fied in the analysis of smartphone us-
age in general, were formulated with re-
gard to the context of communication
(Table 5).
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Table 5 ViU operationalization for smartphone usage with a focus on communi-
cation
Value Dimensions/Items FLa IRb CRb AVEb DVc
When I am using communication service XY, . . .
Convenienced 0.76 0.62 0.41
. . . I find it very easy 0.80 0.64
. . . it involves very little effort for me 0.77 0.59
Hedonic value 0.83 0.71 0.70
. . . it is pure entertainment for me 0.84 0.71
. . . I have a lot of fun 0.85 0.72
Need for information/knowledge enhancement 0.85 0.74 0.96
. . . I am always up to date on what is happening in
my personal life
0.87 0.76
. . . I learn the most important information/news
about friends
0.85 0.72
Productivity 0.81 0.69 0.96
. . . I plan certain activities with friends/colleagues 0.83 0.69
. . . I arrange my daily routines (e.g., appointments
with friends)
0.83 0.69
Self-expression 0.88 0.78 0.61
. . . I express myself 0.87 0.76
. . . I show others what I am like 0.90 0.81
Social value 0.80 0.67 0.86
. . . I have more frequent contact with my friends
and family
0.83 0.69
. . . I feel closer to my friends and family 0.81 0.66
a FL = Factor loading
b IR = Indicator reliability. CR = Composite reliability. AVE = Average variance extracted
c DV = Discriminant validity. Values in this column are the highest squared correlations of the
value dimension with the other value dimensions. Discriminant validity is present if values in
this column are lower than the AVE for the respective value dimension
d Likert scale for all value-dimensions: from 1 = “strongly disagree” to 5 = “strongly agree”
5 Discussion of Empirical Results
5.1 Implications of the Analysis
The increasing number of offerings that
serve to support consumers’ daily rou-
tines has also led to an intensified dis-
cussion in scientific research concerning
consumers’ usage processes and the re-
sultant ViU (e.g., Grönroos and Voima
2013; Heinonen et al. 2010; Lemke et al.
2011; Macdonald et al. 2011; Vargo and
Lusch 2004). However, so far no uni-
versally valid method exists to capture
this concept. In an effort to close this
gap, the present study extends previ-
ous research by proposing a method for
capturing ViU. The suggested method-
ology contributes to the literature both
theoretically and methodologically.
The theoretical contribution is char-
acterized by the conceptualization of
ViU regarding the content that has been
developed by applying the proposed
method. Thus, in the context of smart-
phone usage, numerous aspects are iden-
tified that are important to users during
their usage processes. An aggregation of
these value aspects results in nine dif-
ferent value dimensions, which are par-
tially consistent with existing value mod-
els but also include novel and partic-
ularly usage-specific components. These
nine dimensions facilitate the specifica-
tion of the content of ViU in the con-
text of smartphone usage. We have an-
alyzed the majority of these value di-
mensions using a quantitative survey in
the context of smartphone usage. To op-
erationalize the dimensions, we devel-
oped indicators based on the gained con-
tent. In addition to the proposed method,
which is recommended for usage pro-
cesses in general, the scale we developed
here further contributes to the research
context of smartphone usage in partic-
ular. Apart from the limited discrimi-
nant validity, the results of the large-scale
survey demonstrate an overall satisfac-
tory model fit to the data. We can con-
clude that the pRGM – our adaptation of
the more conventional RGM – provides
a promising method for analyzing usage
processes and ViU.
This study also makes methodological
contributions. We provide a detailed de-
scription of the method and its adapta-
tion for the current context, including a
presentation of relevant terms and a dis-
cussion of its overall purpose (Table 2).
According to Offermann et al.’s (2010,
p. 298) evaluation criteria, we have thus
demonstrated the applicability of the
proposed method. Compared to previous
value models, we conceptualized value
by focusing on customers’ usage pro-
cesses. Using such a starting point within
the RGM, the assumptions of the S-D
logic can also be methodologically im-
plemented. In addition, the standardized
procedure allows for both repeated exe-
cution and comparability of results. With
the application of the method, a basis
for quantitative studies is established in
which obtained value dimensions and re-
lationships with other variables can be
tested and analyzed.
From a practical point of view, the
pRGM provides the possibility that fu-
ture offerings can be better aligned with
customers’ usage processes and directly
used by them according to their needs.
The increasing integration of technologi-
cal developments in customers’ everyday
objects has opened up many opportuni-
ties for providers to create correspond-
ing offerings tailored to customers’ usage
processes (Weiber et al. 2011, pp. 112–
113). In particular, ambient intelligence
technologies aim to comprehensively
support the customer from the back-
ground (Bick and Kummer 2010, p. 311)
and thereby enable detailed insights and
possibilities for the provider to engage
more effectively with customers’ usage
processes (Weiber et al. 2011, p. 112–
113). In addition to the usage-based de-
velopment of offerings, providers may
also be able to adjust their positioning
strategies more directly to customers by
considering usage processes. For exam-
ple, smartphone users could be classi-
fied by the identified value dimensions,
and offerings could be positioned accord-
ingly. For users looking to have fun (he-
donic value) and to be close to friends
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Abstract
Katherina Bruns, Frank Jacob
Value-in-Use andMobile
Technologies
A General Approach for Value-in-Use
Measurement and a Specific
Application Based on Smartphone
Usage
The increasing number of offerings that
support consumers’ daily routines has
led to a growing discussion in scien-
tific research about consumers’ usage
processes. A theoretical foundation for
this discussion is offered by the service-
dominant logic of marketing. The cen-
tral idea is that value creation for a con-
sumer is not based on mere product
ownership but rather evolves through
the usage of various offerings in terms
of value-in-use. However, there is no
universally accepted method to cap-
ture usage processes and analyze them
with regard to value-in-use. The article
therefore suggests a method for cap-
turing value-in-use. For this purpose
the repertory grid method is applied
which is further adapted according to
the underlying theoretical assumptions
and empirically tested in a qualitative
study on smartphone usage. On the
basis of the findings, a specific value-
in-use scale is then developed. Finally,
this scale is validated in a quantita-
tive study. The results indicate that the
adapted repertory grid method is a
promising approach to capture usage
processes and the value-in-use created
through these processes.
Keywords: Service-dominant logic,
Value-in-use, Usage processes,
Repertory grid method,
Smartphone usage
(social value), the service of video calling
on the smartphone could be positioned
as an offering through which users can
enjoy events with their friends regardless
of where they are (e.g., watching the FIFA
World Cup together). A ViU orientation
can also lead to more effective commu-
nication. For example, the value dimen-
sion “personal self-fulfillment” could be
communicated through videos or posters
depicting users engaging in their hob-
bies (e.g., making music, taking pictures)
while they are using special smartphone
programs. The customer can relate to
the usage behavior presented and will
thus feel more directly addressed. More-
over, focusing on usage behavior enables
a provider to link the pricing of apps,
for example, to the development of ViU.
A notable example is the Spotify music-
streaming service, which offers differ-
ent pricing models depending on users’
needs. For example, a user seeking “flex-
ibility/independence” can listen to music
not only while stationary but also inde-
pendent of the location over his or her
smartphone by paying an extra charge.
5.2 Limitations and Opportunities for
Further Research
In addition to the numerous contribu-
tions of the current research, several lim-
itations are worth noting. One limitation
results from the specific context in which
we analyzed the pRGM (i.e., smartphone
usage). With regard to generalization,
further studies are necessary. However,
due to its structured and standardized
approach, it is likely that the method is
not only suitable for the investigation of
smartphone usage but also for the anal-
ysis of other usage processes. This as-
sumption is supported by the categoriza-
tion of “value creation spheres” intro-
duced by Grönroos and Voima (2013,
pp. 141–142). Usage processes, as they
result from every offering, are assigned
to the “customer sphere”. Thus, a unified
methodological view is also required.
The data obtained from the quali-
tative study were further examined in
the particular area of communication
in the context of smartphone usage.
Thus, the quantitative study is limited to
dimensions relevant to communication
processes and the developed ViU scale is
subsequently validated with regard to a
specific context. However, the increasing
integration of smartphones into people’s
daily lives demonstrates the importance
of this research context. Furthermore, ac-
cording to the S-D logic, value is always
contextual (Vargo and Lusch 2008, p. 7).
Future studies could extend the survey
to smartphone usage in general and thus
consider all value dimensions. Adjust-
ing the items according to the context of
smartphone usage in general could possi-
bly eliminate the limited discriminant va-
lidity of the “social value”, “productivity”,
and “need for information/knowledge
enhancement” dimensions.
In addition to usage processes, fu-
ture studies could also consider resources
that the customer integrates while us-
ing an offering. These so-called “oper-
ant resources” are an important element
in the creation of ViU according to the
S-D logic (Vargo and Lusch 2004, p. 7).
In the current paper, we have accounted
for these operant resources implicitly in
terms of own skills and knowledge, but
future studies could explicitly investi-
gate these and other resources, such as
social operant resources (relationships
with friends and family) (Arnould et al.
2006, p. 98). In this way, for example,
the relationship between the different
levels of integration of social resources
and the manifestation of value dimen-
sions could be examined in general but
also for smartphone usage in particu-
lar (e.g., Königstorfer 2008; Woratschek
and Durchholz 2012). The exploratory
approach in this paper primarily focuses
on revealing value dimensions for captur-
ing ViU. Using large-scale surveys, future
studies could try to provide information
on the importance of the individual di-
mensions. By prioritizing the dimensions
on the basis of their relative importance
in different usage processes, practical im-
plications could be derived. In addition,
quantitative studies building on findings
of a corresponding pRGM could investi-
gate relationships such as the influence of
ViU on relational outcomes such as sat-
isfaction, word of mouth, and repurchase
behavior. The transfer to usage processes
in other contexts could further be benefi-
cial for a much broader generalization of
the proposed pRGM.
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